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chine. The first automatic sewing machine includes a
RAM for storing stitch data. The stitch data is pro-
cessed into data for primarily controlling a needle posi-
tion, and the data thus processed is stored in the RAM.
The first automatic sewing machine further includes a
data transmitting device for outputting the processed
stitch data to the outside of the sewing machine. The
second automatic sewing machine includes a data re-
ceiving device for receiving the processed stitch data
from the data transmitting device in the first automatic
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1
SEWING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sewing system
including a plurality of sewing machines, one having a
data transmitting device and the others having data
receiving devices connected to the data transmitting
device. More particularly, the invention relates to a
sewing system wherein stitch data is transmitted from
the data transmitting device of the sewing machine on
the transmitting side to the data receiving devices of the
sewing machines on the receiving side. Each sewing
machine on the receiving side can form stitches on a
workpiece according to the received stitch data.

2. Description of the Related Art

A conventional sewing system includes a host com-
puter for centrally controlling stitch data or the like and
one Oor more sewing machines connected to the host
computer. The stitch data recorded in the host com-
puter i1s edited, such as being expanded, contracted, or
rotated, in the host computer, and a plurality of pieces
of stitch data are combined in the host computer. Then,
such processed data is transmitted to each sewing ma-
chine, which in turn performs a sewing operation ac-
cording to the received data.

In another case where a plurality of sewing machines
are independently used without the host computer, each
sewing machine 1s equipped with memory means for
storing stitch data, data reading means for reading the
stitch data from the memory means, and data editing
means for processing the stitch data. In this case, an
operator operates all the sewing machines in the same
manner.

However, the conventional sewing system has the
following problems.

(1) In the case of controlling two or more sewing
machines by using a host computer, a commercially
available computer is used as the host computer in most
cases. An operator 1s required to have a high operating
technique for the computer as well as an operating
technique for the sewing machines. Further, an opera-
tional environment for the computer is limited, and
therefore a large space or the like for the whole system
1S necessary. Also, a heavy investment in the computer
which has no sewing function is necessary, causing an
Increase in cost.

(2) In the case of using two or more sewing machines
without a host computer, and performing the same
sewing operation in the two or more sewing machines,
the operator must perform the same operation on all the
sewing machines. Thus, the efficiency of the sewing
operation is reduced.

SUMMARY OF THE INVENTION

It 1s accordingly an object of the present invention to
provide a sewing system that can realize high operabil-
ity and cost reduction by connecting a plurality of sew-
ing machines without connecting a host computer
thereto to transmit stitch data from one of the sewing
machines, which serves as a host computer, to the other
sewing machines.

According to the present invention, a sewing system
includes a first automatic sewing machine and at least
one second automatic sewing machine, each of the first
and second automatic sewing machines including stitch
forming means for forming stitches on a workpiece. A
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workpiece moving means moves the workpiece relative
to the stitch forming means, and sewing control means
controls the driving of the stitch forming means and the
workpiece moving means according to stored stitch
data. The first automatic sewing machine further in-
cludes memory means for storing the stitch data, data
editing means for processing the stitch data stored in the
memory means and allowing the processed stitch data
to be stored into the memory means, and data transmit-
ting means for outputting the stitch data processed by
the data editing means to the outside of the first auto-
matic sewing machine. The second automatic sewing
machine further includes data receiving means for re-
ceiving the stitch data output from the data transmitting
means. When the stitch data output from the data trans-
mitting means in the first automatic sewing machine is
received by the data receiving means in the second
automatic sewing machine, a sewing operation accord-
ing to the received stitch data is carried out by the
second automatic sewing machine.

In operation, the stitch forming means of each auto-
matic sewing machine forms stitches on a workpiece.
The workpiece moving means of each automatic sew-
ing machine moves the workpiece relative to the stitch
forming means. The sewing control means of each auto-
matic sewing machine controls the stitch forming means
and the workpiece moving means to drive according to
stitch stored data and perform a sewing operation in an
arbitrary position on the workpiece.

The memory means of the first automatic sewing
machine stores the stitch data. The data editing means
processes the stitch data stored in the memory means
and allows the processed stitch data to be stored into
the memory means. The data transmitting means out-
puts the stitch data processed by the data editing means
to the outside of the first automatic sewing machine.

The data receiving means of the second automatic
sewing machine receives the stitch data output from the
data transmitting means. When receiving the stitch data
output from the first automatic sewing machine, the
second automatic sewing machine starts sewing accord-
ing to the received stitch data.

Other objects, features and advantages of the inven-
tion will be more fully understood from the following
detailled description and appended claims when taken
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing a basic con-
struction of a sewing system in a preferred embodiment
according to the present invention:

FIGS. 2A and 2B are block diagrams showing an
electrical construction of the sewing system:;

FIG. 3 is a block diagram showing an electrical con-
struction of transmitting and receiving devices pro-
vided in the sewing system:;

F1GS. 4A and 4B are plan views of operation panels
provided in the sewing system; |

FIG. SA is a flowchart showing the operation of
transmitting stitch data;

FIG. 5B is a table listing the steps of the flowchart of
FIG. 5A;

FIG. 6A i1s a flowchart showing the operation of
receiving the stitch data;

FIG. 6B 1s a table listing the steps of the flowchart of
F1G. 6A:; and



d,392,724

3

FIG. 7 1s a block diagram showing an electrical con-
struction of transmitting and receiving devices pro-
vided 1n a sewing system in another preferred embodi-
ment according to the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention are
described with reference to the drawings, in which the
present invention is applied to embroidering machines.

Referring to FIG. 1, reference numeral 1 generally
designates a sewing system comprising two embroider-
ing machines 2g and 25 as first and second automatic
sewing machines electrically connected together by a
cable CB. The embroidering machines 2z and 2b are
provided with machine tables 3¢ and 3b, respectively.
Machine arms 4ag and 46 are provided on the machine
tables 3a and 35, respectively. Needle bar support cases
Sa and Sb are laterally movably mounted on the ma-
chine arms 4a and 4b at the front ends thereof, respec-
tively. A plurality of needle bars 6z and 65 (five for each
in this preferred embodiment) are vertically movably
supported in the needle bar support cases Sa and 5b,
respectively. A plurality of needles 7a and 7b are
mounted to the needle bars 6a and 66 at the lower ends
thereof, respectively. A plurality of needle threads are
supplied from a plurality of thread supply sources
through a plurality of thread tension regulators 8z and
86 and a plurality of thread take-up levers 92 and 95 to
the needles 7a and 75, respectively.

The needle bar support cases Sa and 5b are laterally
moved by needle bar selecting motors 31z and 15, re-
spectively, to select required ones of the needle bars 64
and 6b. The selected needle bars 62 and 65 are so driven
by machine motors 192 and 194, respectively, to be
vertically reciprocated, thereby performing a sewing
operation.

Machine beds 10z and 105 extend frontward from the
front ends of the machine tables 3a and 35, respectively.
In the machine beds 10¢ and 10b, there are provided
loop takers (rotating hooks) for forming stitches on
workpieces Wa and Wb in cooperation with the vertical
reciprocation of the needles 7¢ and 75, respectively.

Y-direction moving arms 11¢ and 115 are provided
on the machine tables 3z and 35, respectively. The Y-
direction moving arms 11¢ and 115 are movable in the
Y-direction in the X-Y plane (i.e., the longitudinal direc-
tion of each sewing machine) by Y-direction feeding
motors 18z and 186 (see FIGS. 2A and 2B), respec-
tively.

Laterally extending support members 12z and 125 are
fixed to the Y-direction moving arms 11z and 115 at the
upper end portions thereof, respectively. X-direction
moving arms 13z and 13b are provided on the support
members 12 and 12b, respectively. The X-direction
moving arms 13¢ and 136 are movable in the X-direc-
tion in the X-Y plane (i.e., the lateral direction of each
sewing machine) by X-direction feeding motors 17z and
176 (see FIGS. 2A and 2B), respectively. Embroidery
frames 14a and 14b for detachably supporting the work-
pieces Wa and Wb are mounted to the X-direction mov-
ing arms 13a and 135 at the front ends thereof, respec-
tively.

Accordingly, the workpieces Wa and Wb supported
by the embroidery frames 142 and 145 are moved in the
Y-direction by the Y-direction moving arms 11¢ and
115 driven by the Y-direction feeding motors 182 and
185, respectively, and are also moved in the X-direction
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by the X-direction moving arms 13z and 135 driven by
the X-direction feeding motors 17¢ and 17b, respec-
tively. The combination of such movements in the X-
direction and the Y-direction makes the formation of
various stitch patterns possible, such as arbitrary letters
and figures on the workpieces Wa and Wb.

Operation panels 15 and 15b are provided on the
machine tables 3a and 35, respectively, to instruct the
conversion of stitch data, the transmitting and receiving
of stitch data, and the execution of sewing. A floppy
disk drive 30 is mounted in the embroidering machine
2a. The floppy disk drive 30 serves as a stitch data
reading device for reading stitch data stored in a floppy
disk 28 (see FIG. 2A). The stitch data includes data for
forming embroidery patterns.

The construction of a control device in the sewing
system 1n the preferred embodiment is shown in FIG.
2A and 2B.

Reference numerals 20a and 2056 designate control
panels mounted in the embroidering machines 2¢ and
2b, respectively. The machine motors 192 and 195 for
driving the needle bars 6a and 6b are connected to the
control panels 20z and 205 through machine motor
drivers 224 and 22b, respectively. The X-direction feed-
ing motor 172 and the Y-direction feeding motor 18« for
moving the embroidery frame 14a¢ are connected
through a pulse motor driver 21a to the control panel
20q. Similarly, the X-direction feeding motor 176 and
the Y-direction feeding motor 185 for moving the em-
broidery frame 145 are connected through a pulse
motor driver 215 to the control panel 205. Further, the
floppy disk 28 is connected to the control panel 20a
through the floppy disk drive 30.

The operation panel 15¢ and a display screen 16a
associated therewith are provided on the surface of the
control panel 20z in the first automatic sewing machine
2a and are connected to a CPU 32¢ as control means.
Further, the CPU 32¢ is connected to a ROM 34¢q for
previously storing a control program and various mes-
sage data to be displayed on the display screen 16a and
a RAM 36¢ for temporarily storing stitch data and
working data. Further, a data transmitting device 24a
for transmitting stitch data to the outside of the sewing
machine is connected to the CPU 32a.

On the other hand, the operation panel 156 and a
display screen 16b associated therewith are provided on
the surface of the control panel 205 in the second auto-
matic sewing machine 26 and are connected to a CPU
326 as control means. Further, the CPU 325 is con-
nected to a ROM 34b for previously storing a control
program and various message data to be displayed on
the display screen 165 and a RAM 365 for temporarily
storing stitch data and working data. Further, a data
receiving device 246 for receiving stitch data output
from the data transmitting device 24« is connected to
the CPU 32b.

FIG. 3 shows a detailed comstruction of the data
transmitting device 24ag and the data receiving device
24b.

The data transmitting device 24a comprises a control
block 42¢ and a transmitting data buffer 43az. Both the
control block 42z and the transmitting data buffer 434
are connected to the CPU 32a.

The data receiving device 24b comprises a control
block 42b and a receiving data buffer 435. Both the
control block 425 and the receiving data buffer 435 are
connected to the CPU 326.
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The control block 42z and the control block 425 are
connected to each other by a communication line. The
transmitting data buffer 43¢ and the receiving data
bufter 435 are connected to each other via a data bus 44.
The control biock 42a and the control block 425 are
formed of hard circuits for effecting communications of
control signals to the elements connected thereto.

The construction of the operation panels 15g and 155
1§ described referring to FIGS. 4A and 4B.

Referring to FIG. 4A, which is a top plan view of the
operation panel 15a provided in the first automatic
sewing machine 2a, the operation panel 15g includes the
display screen 164, two scroll keys 23q and 235, an input
key 40, an edit key 25, a data transmitting key 26a, a
sewing start key 414, a read key S0q and an end key 51a.

The scroll keys 23a and 23b are keys for sequentially
scrolling on the display screen 16a recorded file names
of stitch pattern data recorded in the floppy disk 28.
The mput key 40 is a key for reading the stitch pattern
data corresponding to the recorded file name displayed
on the display screen 16a and allowing the read data to
be stored into the RAM 36a. The edit key 25 is a key for
starting an edit mode to convert the stitch pattern data
read from the floppy disk 28. An operating method for
the conversion is the same as that in a conventional
embroidering machine; so, the explanation thereof will
be omitted herein. The data transmitting key 26q is a
key for starting a transmitting mode to transmit the
stitch pattern data stored in the RAM 364. The sewing
start key 41a is a key for executing sewing according to
the stitch pattern data stored in the RAM 36a. The read
key 30a is a key for reading file names of stitch data
stored in the floppy disk 28 by the floppy disk drive 30.
The end key 51a is a key for interrupting a current
operation.

Referring next to FIG. 4B, which is a top plan view
of the operation panel 155 provided in the second auto-
matic sewing machine 2b, the operation panel 1556 in-
cludes the display screen 165, a data receiving key 265,
a sewing start key 415 and an end key 51b. The data
recetving key 266 1s a key for starting a receiving mode
to receive stitch pattern data from the data transmitting
device 24q 1n the first automatic sewing machine 2¢ and
allowing the received data to be stored into the RAM
365. The sewing start key 41b is a key for executing
sewing according to the stitch pattern data stored in the
RAM 36b6. The end key 515 is a key for interrupting a
current operation.

In operation of this preferred embodiment, the first

automatic sewing machine 2a and the second automatic
sewing machine 2b perform the same sewing operation.

FIGS. SA, 5B, 6A and 6B are flowcharts and corre-
sponding tables showing the transmitting and receiving
operation for stitch pattern data. .

In the first automatic sewing machine 2a, the CPU
32a determines whether the read key 50a is depressed or
not (S501). When the read key 50q is depressed, file
names of stitch data stored in the floppy disk 28 are read
by the floppy disk drive 30 based on controlling of the
CPU 324, and the first one of the read file names is
displayed on the display screen 16a (S502). If the file
name displayed is undestred, an operator can change the
file name displayed to a desired file name by operation
of the scroll keys 23a and 234. Therefore, the CPU 324
determines whether one of scroll keys 23z and 235 is
depressed or not (S503). When the scroll key 23a or 235
1s depressed, the displayed file name is changed to the
other file name read at the step S502 according to an
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6
operation of the scroll key 23a or 23b (S504). Then, the
CPU 32g determines whether the input key 40 is de-
pressed or not (S505). When the input key 40 is de-
pressed, the stitch data corresponding to the displayed
file name is read out from the floppy disk 28 and stored
into the RAM 364 (S506). When none of the scroll keys
23a and 23 1s depressed at step S503, the operation goes
directly to the step S505. When the end key 51a is de-
pressed instead of the input key 40 (S507), the transmit-
ting operation is interrupted.

Then, the CPU 324 determines whether the edit key
25 1s depressed or not (S508). When the edit key 25 is
depressed, an editing mode for editing the stitch data
stored 1n the RAM 36¢ is started. The editing of the
stitch data includes expansion, contraction, rotation of
patterns, change of letter thickness, and change of
thread density, for example. Further, other pattern data
and letter data may be additionally read, and all the read
data may be assembled. The data thus edited is stored
into the RAM 36a¢ as stitch data constituted mainly of
data indicating the positional relation of the needle
(S509). A method of editing the stitch data and the
constitution of the stitch data are known in the art, e.g.,
U.S. Pat. No. 4,413,574, the disclosure of which is
herein incorporated by reference.

This stitch data is in such a form that sewing can be
performed even in a sewing machine having the sim-
plest construction of a data processing section. Then,
the CPU 32q determines whether the data transmitting
key 26a is depressed or not (S510). When the data trans-
mitting key 26a is depressed, a transmitting mode is
started. In the transmitting mode, the CPU 324 controls
the data transmitting device 24a to transmit the stitch
data stored in the RAM 36a¢ to the second automatic
sewing machine 24 (S511). When the data transmitting
key 26a is not depressed at the step S510, the CPU 324
determines whether the end key 51a is depressed or not
(5S512). When the end key 51a is depressed, the transmit-
ting operation is interrupted. When the read key 504 is
depressed instead of the end key 51a, the operation
returns to the step S502.

When the first automatic sewing machine 2g is in the
transmitting mode and the second automatic sewing
machine 2b receives the stitch data from the first auto-
matic sewing machine 2g, it is necessary that the opera-
tor depresses the data receiving key 264 to enter the
second automatic sewing machine 2b in a receiving
mode.

Accordingly, in the second automatic sewing ma-
chine 2b, the CPU 32b determines whether the data
receiving key 265 is depressed or not (S601). When the
data receiving key 265 is depressed, a receiving mode is
started. In the receiving mode, the CPU 3254 controls
the data receiving device 245 to receive the stitch data
from the data transmitting device 24a of the first auto-
matic sewing machine 2a (S602).

The transmitting and receiving operation of the stitch
data will now be described in more detail. The stitch
data 1s constituted usually of a plurality of bytes. Ac-
cordingly, until all the bytes of the stitch data are re-
ceived at the second automatic sewing machine 25, a
one-byte transmitting and receiving operation is re-
peated as described below.

First, the CPU 32a feeds a one-byie transmitting
command to the control block 42a, and also feeds one
byte of the stitch data to the transmitting data buffer
43a. At this time, the previously stored data in the trans-
mitting data buffer 43¢ is deleted.
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Then, in receipt of the transmitting command from
the CPU 324, the control block 42a outputs a transmit-
ting demand signal to the control block 425b. Then, in
receipt of the stitch data from the CPU 324, the trans-
mitting data buffer 43q outputs a data receipt signal to
the control block 42a.

On the other hand, when the control block 425 re-
ceives the transmitting demand signal-from the control
block 424, the control block 425 determines whether or
not the receiving data buffer 435 1s blank (i.e., whether
or not a data receipt signal has been previously gener-
ated from the receiving data buffer 435 and a reading
demand signal has been thereafter output to the data
recetving buffer 43b). If the data receiving buffer 43b is
blank, the control block 425 outputs a transmitting per-
mission signal to the control block 42a.

When receiving the transmitting permission signal
from the control block 426 and receiving the data re-
ceipt signal from the transmitting data buffer 434, the
control block 42a outputs a transmitting demand signal
to the transmitting data buffer 43a. In receipt of the
transmitting demand signal from the control block 42a,
the transmitting data buffer 43a outputs one byte of the
stitch data to the recetving data buffer 43b.

When receiving one byte of the stitch data from the
transmitting data buffer 43q, the receiving data buffer
436 outputs a data receipt signal to the control block
42b. When receiving the data receipt signal from the
receiving data buffer 435, the control block 425 trans-
mits to the CPU 32b a signal informing that the stitch
data is present in the receiving data buffer 435. Accord-
ingly, the CPU 325 determines that the stitch data is
present in the receiving data buffer 435 (S603). Then,
the CPU 32) transmits a reading command to the con-
trol block 425. Then, the control block 425 transmits a
reading demand signal to the receiving data buffer 435.

When receiving the reading demand signal from the
control block 42b, the receiving data buffer 435 outputs
one byte of the stitch data to the CPU 325b. Then, the
CPU 325 stores the one byte of the received stitch data
into the RAM 365b. In the above operation, the CPU 325
generates the reading command only when the second
automatic sewing machine 25 is in the receiving mode
(5604).

When determining that the stitch data is not present
in the receiving data buffer 436 at step S603, the CPU
325 determines whether or not the end key 515 is de-
pressed. When the end key 515 is depressed (S605), the
receiving operation is interrupted.

Thus, the transmitting and receiving operation of the
stitch data by one byte is completed. Thereafter, until
all the bytes of the stitch data are completely transmit-
ted and received, the above operation is repeated.

Then, the CPU 32) determines whether or not all the
bytes of the stitch data are received from the data re-
ceiving device 236 (S606). When determining that the
receiving of the stitch data 1s not completed, the CPU
32b determines whether or not the end key 515 is de-
pressed (S607). When the end key 515 is depressed, the
receiving operation is interrupted.

On the other hand, when the CPU 32b determines all
the bytes of the stitch data are received from the data
receiving device 23b (S606), a message of the comple-
tion of the receiving is displayed on the display screen
1656 (S608). After confirming the message of the com-
pletion, the operator can start sewing by depressing the
sewing start key 415. Then, the CPU 325/ determines
whether or not the sewing start key 416 is depressed
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8
(5609). When determining that the sewing start key 415
is depressed, the CPU 32b starts to control a sewing
operation according to the received stitch data (S610).
When determining that the end key 515 is depressed
instead of the sewing start key 415 (S611), the CPU 32b
interrupts the receiving operation.

The sewing operation according to the received
stitch data is carried out in a manner similar to that in a
usual automatic sewing machine; so, the explanation
thereof will be omitted herein.

As apparent from the above description, the sewing
system in the preferred embodiment is constituted of the
first and second automatic sewing machines only, and
the stitch data possessed by the first automatic sewing
machine can be transmitted to the second automatic
sewing machine. Accordingly, it i1s sufficient for the
first automatic sewing machine only to have a function
of converting the stitch data, thereby enabling all the
sewing machines to perform a sewing operation accord-
ing to the converted stitch data. Thus, the sewing sys-
tem can be constructed at a lower cost than a sewing
system constructed by connecting a commercially
available computer to a plurality of sewing machines as
in the prior art.

Although the cable CB is used for the communication
between the first and second automatic sewing ma-
chines 1n this preferred embodiment, radio communica-
tion may be adopted according to the present invention.

Further, although the single receiving device is pro-
vided in the sewing system in the preferred embodi-
ment, a plurality of receiving devices may be provided.
In this case, a plurality of transmitting devices may be
used, or a single transmitting device may be used with
circuit switching means. In the case of using radio com-
munication, a single transmitting device may be used
without circuit switching means to simultaneously
transmit data to a plurality of sewing machines on the
receiving side.

Further, the RAM 365 in the sewing machine 26 on
the receiving side has a capacity enough to store a series
of stitch data as a whole in this preferred embodiment.

However, to continuously drive the sewing machine on

the receiving side, the RAM 360 may have at least a
capacity allowing control of a driving speed of the
needle to be contimuously driven, that is, a capacity
capable of storing stitch data corresponding to 20 to 30
stitches. In this case, the stitch data stored in the RAM
360 may be sequentially updated to continuously drive
the sewing machine. Accordingly, the capacity of the
RAM 36b can be reduced to thereby reduce the cost of
the sewing machine.

In this preferred embodiment, the transmitting data
buffer 43a¢ and the receiving data buffer 435 are con-
nected together by the data bus 44 to effect the trans-
mission of stitch data by parallel data communication.
In modification, as shown in FIG. 7, a parallel/serial
converter circuit 45¢ may be connected to the transmit-
ting data buffer 434, and a serial/parallel converter
circuit 450 may be connected to the receiving data
buffer 4356. In this case, the parallel/serial converter
circuit 45a and the serial/parallel converter circuit 455
may be connected together by a usual communication
line 46 rather than the data bus 44. Thus, the transmis-
sion of stitch data may be effected by serial data com-
munication using the communication line 46 (e.g., com-
munication based on RS232C type device), thereby
reducing a manufacturing cost.
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Although the single sewing machine on the receiving
side 1s provided in the sewing system in the preferred
embodiment, a plurality of sewing machines on the
receiving side may be provided. In this case, a certain
one of the plural sewing machines on the receiving side
may be selected and data may be transmitted to this
selected sewing machine only. Further, in the case
where the data 1s constituted of plural kinds of data, a
certain kind of data may be selected according to the
sewing machines on the receiving side. That is, if the
sewmng machines on the receiving side are different in
sewing capacity, a certain kind of data optimum for the
sewing capacity of a certain one of the sewing machines
may be selected to be transmitted, thereby increasing
sewing efficiency.

Even when a control code for controlling the sewing
machine on the receiving side is different from a control
code for controlling the sewing machine on the trans-
mitting side, the CPU 324 in the sewing machine on the
transmitting side may have a code converting function,
whereby it is only necessary for an operator to have
skills 1n an mputting method for the control code on the
transmitting side. Thus, the operator can operate the
sewing machine on the receiving side even without the
knowledge of the control code on the receiving side.

As described above, the sewing system according to
the present invention is constituted of the automatic
sewing machines only, and the stitch data possessed by
one of the sewing machines can be transmitted to the
other sewing machines. Accordingly, it is sufficient for
one of the sewing machines only to have a function of
converting the stitch data, thereby enabling all the sew-
ing machines to perform a sewing operation according
to the converted stitch data. Thus, the sewing system
~ can be constructed at a lower cost than a sewing system
constructed by connecting a commercially available
computer to a plurality of sewing machines as in the
prior art.

While the invention has been described with refer-
ence to specific embodiments, the description is illustra-
tive and is not to be construed as limiting the scope of
the invention. Various modifications and changes may
occur to those skilled in the art without departing from
the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. A sewing system including a first sewing machine
and at least one second sewing machine, each of the first
and second sewing machines comprising:

a stitch forming means for forming stitches on a

workpiece;

a workpiece moving means for moving the work-
piece relative to the stitch forming means; and

a sewing control means for controlling the stitch
forming means and the workpiece moving means
to execute a sewing operation according to stitch
data, wherein

the first sewing machine further comprises

a memory means for storing stitch data;

a data processing means for processing the stitch data
stored in the memory means and allowing the pro-
cessed stitch data to be stored in the memory
means; and

a data transmitting means for transmitting the stitch
data stored in the memory means to the second
sewing machine, and wherein

the second sewing machine further comprises a data
receiving means for receiving the stitch data trans-
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mitted from the data transmitting means, wherein
the sewing control means of the second sewing
machine controls the stitch forming means and the
workplece moving means of the second sewing
machine according to the stitch data received by
the data receiving means.

2. The sewing system as claimed in claim 1, wherein
the second sewing machine further comprises a memory
means for storing the stitch data received at the data
recelving means.

3. The sewing system as claimed in claim 2, wherein
the second sewing machine further comprises display
means for displaying an indication that the stitch data
transmitted from the data transmitting means is com-
pletely received.

4. 'The sewing system as claimed in claim 2, wherein
the first sewing machine further comprises display
means coupled to the data processing means for display-
ing the stitch data stored in the memory means of the
first sewing machine.

5. The sewing system as claimed in claim 4, wherein
the memory means includes means for storing embroi-
dery data for forming an embroidery pattern.

6. The sewing system as claimed in claim 5, wherein
the workpiece moving means includes an embroidery
frame means for supporting the workpiece.

7. The sewing system as claimed in claim 2, wherein
the data receiving means includes receiving instructing
means for instructing a start of data receiving by the
data recerving means and entering the second sewing
machine in a data receiving mode.

8. The sewing system as claimed in claim 7, wherein
the second sewing machine further comprises display
means for displaying an indication that the stitch data
output from the data transmitting means is completely
received.

9. The sewing system as claimed in claim 7, wherein
the receiving instructing means includes a receiving key
for designating the start of the data receiving.

10. The sewing system as claimed in claim 7, wherein
the sewing control means of the second sewing machine
includes sewing instructing means for instructing a start
of the controlling of the stitch forming means and the
workpiece moving means of the second sewing machine
to execute the sewing operation.

11. The sewing system as claimed in claim 10,
wherein the sewing instructing means includes a sewing
start key for designating the start of the controlling to
execute the sewing operation.

12. The sewing system as claimed in claim 10,
wherein the first sewing machine further comprises
display means coupled to the data processing means for
displaying the stitch data stored in the memory means
of the first sewing machine.

13. A method of executing a sewing operation using
at least two sewing machines comprising the steps of:

reading out stitch data from a memory means in a first

sewing machine;

processing the stitch data read out from the memory

means in the first sewing machine;

storing the processed stitch data into the memory in

the first sewing machine;

transmitting the processed stitch data from a trans-

mitting means of the first sewing machine to a

recetving means of a second sewing machine;
recetving the processed stitch data transmitted from

the transmitting means of the first sewing machine
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at the receiving means of the second sewing ma-
chine; and
controlling a forming operation for forming stitches
on a workpiece and a moving operation for moving

a workpiece relative to a stitch forming means of 5

the second sewing machine according to the stitch
data received at the receiving means in the second
sewing machine.
14. A method of executing a sewing operation as
claimed in claim 13, further comprising the step of stor-
ing the processed stitch data received at the receiving
means Into a memory means in the second sewing ma-
chine.
15. A method of executing a sewing operation as
claimed in claim 14 further comprising the steps of:
displaying an indication of completion of the receiv-
ing step in the second sewing machine; and

instructing a start of the controlling step after the
displaying of the completion of the receiving step
in the second sewing machine.

16. A method of executing a sewing operation as
claimed in claim 15, further comprising the step of in-
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structing a start of the receiving step, wherein the re-
ceiving step includes entering the second sewing ma-
chine into a data receiving mode in response to the
instructing of the start of the receiving step.

17. A method of executing a sewing operation as
claimed in claim 16, wherein the processing step in-
cludes displaying the stitch data read out from the mem-
ory means of the first sewing machine.

18. A method of executing a sewing operation as
claimed in claim 14, wherein the processing step in-
cludes displaying the stitch data read out from the mem-
ory means of the first sewing machine.

19. A method of executing a sewing operation as
claimed in claim 18, wherein the step of reading out
stitch data from the memory means includes reading out
data for forming an embroidery pattern.

20. A method of executing a sewing operation as
claimed in claim 19, wherein the step of controlling
includes moving an embroidery frame means to control

the moving operation.
*x Xk * *k %k
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